Background: Health coaching is potentially a practical method to assist patients in achieving and maintaining healthy lifestyles. In health coaching, the coach partners with the patient, helping patients discover their own strengths, challenges, and solutions.
ing has the potential to decrease the amount of time patients spend with a physician, decrease physician follow-up, and increase satisfaction among both patients and providers as a result of the delivery of more personalized care. As an example, one study reported increased patient trust in their physician when health coaching was provided. 13 Health coaching differs from counseling in several ways. Instead of providing education and advice in a proscriptive manner, health coaching focuses on internal motivation and encouraging goal setting that is defined by the individual. The premise of this study was that information is readily available and community resources are in place to support healthy lifestyle strategies. The coach was simply the catalyst to elicit goal setting and to formulate a plan for implementation of steps to reach goals. 14, 15 This health coaching program targeted nutrition, physical activity, and sleep. Appropriate sleep patterns are increasingly recognized to play a role in chronic diseases and obesity. 16 This health coaching was specifically designed to avoid a focus on weight loss because of the persistent problem of weight regain following loss. 17 Beneficial behavior changes also may not result in immediate weight loss, which could be discouraging. Thus, we chose to focus on behaviors that underlie health. In this way, a change in the behavior, no matter how small, is celebrated and experienced as a success, rather than the weight loss that may eventually follow if the behavior is sustained.
Physicians could be trained to serve as health coaches; however, studies have shown that primary care physicians have inadequate time during visits to sufficiently address prevention and management of chronic illness. 18, 19 Physicians also tend to be proscriptive when providing advice. A number of other medical professionals are available to fill this role. We used medical assistants (MAs). MAs are present in virtually every practice and are already involved in providing much of the patient follow-up care in the clinic.
Few studies have used MAs for health coaching. In the case of diabetes care, which addresses prescribed self-care goals, evidence exists of improvement in self-care using health coaching with a MA. 20 Among people with uncontrolled diabetes, hypertension, or hyperlipidemia, in-clinic health coaching by MAs over one year improved biomarkers of health risks. 9 We explored the feasibility of training MAs to address health coaching for improved nutrition, physical activity, and sleep among the general clinic population.
Methods

Study Subjects
The study was approved by the University of Michigan Internal Review Board (HUM00087322) and registered at ClinicalTrials.gov (identifier NCT02201069). Eligible patients were aged Ն21 years, had access to a telephone, and had a referral for health coaching (sleep, diet, or physical activity). Patients who were pregnant or trying to become pregnant were excluded.
Recruitment
Recruitment occurred from September 3, 2014, through April 15, 2016 , at a large, academic practice with 21 providers; each morning and each afternoon clinic are staffed with 8 providers. Support staff (as full-time equivalents) included 5 nurses and 19 MAs. Patients who could benefit from health coaching for improvement in sleep habits, diet, or physical activity were identified by clinical staff. Patients who saw the study flyer in the clinic could self-refer. Patients were contacted by the health coach in the clinic after their health care appointment or by phone to receive more information about the study. Interested and eligible patients provided written, informed consent to participate.
Health Coaching
The Patient-Centered Medical Homes Initiative paid for 2 days/week of MA effort needed for conducting this research, study, and our institution required a bachelor's degree for the role of health educator. Therefore, both MAs had a bachelor's degree from a community college, making them better qualified than most MAs, who have only 180 hours of classroom and clinical training. The first MA left the study after a year because of maternity leave, and the second MA transitioned into the study with initial overlap in conducting the coaching. Both MAs were trained by taking the commercial Wellcoaches™ training program that focuses on motivational interviewing. The MAs also were provided with 1 hour of training by a motivational psychologist on methods to foster autonomous goal setting and create implementation intentions, emphasizing the value of sustainable behavior change. 21 Coaches were provided with a resource manual containing summaries of and web links to accepted diet, physical activity, and sleep recommendations from the US Department of Agriculture and the National Institutes of Health. Patients self-selected target behaviors for health coaching: sleep, diet, and/or physical activity. Coaches focused on eliciting behavior change goals from subjects rather than on providing advice. Contact appointments were designed to be weekly for 4 weeks and biweekly for the subsequent 8 weeks, but subjects could request more frequent contact.
At the baseline session, the coaches asked clients to identify how they could benefit from prioritizing their own self-care among other life demands and to identify the immediate benefits of engaging in self-care behaviors such as physical activity (eg, increased energy). 22 A planning and evaluation tool was developed to help patients learn how to navigate and overcome challenges to their desired selfcare behavior (Figure 1 ). This form was provided to each subject and reviewed during the coaching contacts.
Assessments
All anthropometric measurements were taken by a MA. Blood pressure was measured manually. Weight was measured using a digital scale. Height was measured with a wall-mounted stadiometer. Waist circumference was measured over the belly button with a tape measure. The study questionnaire included diet questions from the Behavioral Risk Factor Surveillance System Questionnaire. 23 Participants were asked about intakes of juice, fruit, and vegetables in half-cup serving sizes and about beverages in 12-oz serving sizes. We measured physical activity using a previously validated, modified version of the Godin Leisure Time Questionnaire to assess minutes of each type of physical activity. 24, 25 The fatigue scale (8-item Neuor-QOL Item Bank 1.0 Fatigue Short Form) was from the Patient-Reported Outcomes Measurement Information System Health Organization. 26 Sleep quality used 5 items from the Patient-Reported Outcomes Figure 1 . Self-care weekly planning worksheet developed for use in health coaching. This form was used by patients to formulate their own plans for better diet, physical activity, and/or sleep. Measurement Information System Sleep Disturbance Item Bank version 1.0 ("I was alert when I woke up," "I had to force myself to get up in the morning," "I had trouble stopping my thoughts at bedtime," "I was sleepy during the daytime," and "I had trouble falling asleep at bedtime"), and 1 additional item ("I wake up in the middle of the night and have trouble falling back asleep") that is commonly used to assess sleep. This resulted in 6 items total scored on a scale of 1 to 5. Depression was screened using the 4-item Patient Health Questionnaire, 27 and stress was assessed using the 10-item Perceived Stress Scale developed by Cohen et al. 28 Self-confidence for carrying out desired health behaviors was assessed using 2 items that were answered on a 5-point scale, from strongly disagree to strongly agree. The behaviors assessed were (1) physical activity ("I can be physically active on a regular basis," "I can deal with everyday challenges that might get in the way of my physical activity plans"); (2) diet ("I can eat fruit and/or vegetables at every meal," "I can avoid foods like sweets, pop, fries, and chips"); and (3) sleep ("I can get the sleep that I need to feel good," "I can go to bed at a time that allows me to sleep enough").
Self-Care Planning and EvaluaƟon Tool
Brief qualitative questionnaires were devised to assess the views of the patients, MA coaches, physicians, and support staff in order to evaluate the program. These questionnaires included questions that were answered on a 5-point scale.
In addition, open-ended questions were asked in order to capture additional comments.
Statistical Analyses
All data were analyzed using SPSS software version 22 (IBM, Chicago, IL). Differences in the characteristics of subjects who did or did not complete the study were analyzed using the 2-sample t test for continuous variables and the Pearson 2 test for categorical variables. For changes over the 12 weeks of the study, the paired t test was used. P values Ͻ.05 were considered statistically significant.
Results
Enrollment and Retention
A total of 82 subjects enrolled in the study (Table  1) . Retention over 8 weeks was 72%, and retention for 12 weeks of coaching was 49%. Most of the coaching contacts were by phone, but some were completed in person if the subject was returning to the office for medical care. The number of contacts per subject among those who completed 12 weeks of coaching was an average of 7.8 contacts, which was close to the planned 8 contacts.
Of the 82 subjects enrolled, 2 subjects did not complete any of the baseline questionnaires. For this reason, the baseline data presented are based on 80 subjects for all variables, with the exception of sex and race, which were collected for all 82 subjects for institutional review board reporting purposes. Most of the subjects were middle-aged women, well educated, white, and obese (Table 2) .
During the 12-week study, 41 participants withdrew. When comparing participants who withdrew from the study with those who completed the study, participants who completed the study were significantly more likely to be male (P ϭ .027) and married or in a committed relationship (P ϭ .003) ( Table 2 ). Differences in confidence to carry out the targeted behaviors (physical activity, diet, or sleep), stress, fatigue, and depression were not significantly different by study completion status (data not shown).
Coaching Implementation
The initial coaching session typically lasted 1 hour (mean, 54 minutes; standard deviation, 17 minutes). Follow-up coaching sessions averaged 14 minutes each (standard deviation, 6 minutes). Compliance with the telephone coaching appointments was reasonably good, and 70% of attempted calls were completed with study subjects. The MA health coaches had set aside time for these coaching calls.
As the study progressed, the clinic physicians indicated that they wanted more information regarding health coaching of their patients so that they could follow up appropriately. This was resolved by using the medical record to notify physicians when their patients were enrolled in the study. In addition, the health coaching notes were incorporated into the electronic medical record.
Coaching Goals
Study subjects were asked to select Ն1 coaching goal at study enrollment: improving diet, improving physical activity, or improving sleep. Most subjects (65 of 82) selected coaching for Ն2 goals, and none chose to focus on sleep alone (Table 1) .
Coaching for improving both diet and physical activity was the most popular choice (61 of 82 subjects; 74%). Subjects had the option of changing their coaching goals while in the study, but this had little effect on the nature of the goals selected. Of the 80 subjects with at least one coaching call, 65 of 80 (81%) selected coaching for both diet and physical activity.
The baseline questionnaire asked about motivation to join the study. Weight loss was not the stated focus of the coaching program, but 45% of participants cited weight loss as a reason for enrolling in health coaching. Other reasons included wanting to work on sleep (11%), exercise (31%), diet quality (38%), increasing motivation for behavior change (15%), and general health (21%).
Subject Outcomes
Of the 40 subjects who completed 12 weeks of coaching, 33 completed a clinic visit at that time for Data shown are mean (standard deviation) or number of subjects. *Two-sample t tests were used to compare the characteristics of subjects who did or did not complete the study. The Pearson 2 test was used to calculate the exact 2-sided p-value for categorical variables. † Two subjects-one who completed the study and one who did not-did not fill out an Health Status Questionnaire (HSQ) at baseline, and demographic data are not available for these individuals, except for sex and race, which were collected outside of questionnaires, as required for institutional review board reporting. For sex and race, the data shown are therefore for 40 subjects who completed the study and 42 subjects who withdrew. Only 4 smokers were in the study, and none of them completed it.
‡ Physical activity was from the previously validated, modified version of the Godin Leisure Time Questionnaire, which was used to assess minutes of each type of physical activity.
24,25 § Diet was assessed using questions from the 2013 Behavioral Risk Factor Surveillance System Questionnaire. 23 Intakes of juice, fruit, beans, dark green vegetables, orange vegetables, and other vegetables ( 1 ⁄2 -cup serving sizes) were asked about. Regular and diet soda, and sugar-sweetened beverages (12-oz serving sizes) were asked about. ʈ Sleep was assessed using 5 items from the PROMIS Sleep Disturbance Item Bank version 1.0, and 1 additional item as described in the Methods. This resulted in 6 items total scored on a scale of 1 to 5 26 .
study assessments. Changes before and after coaching were evaluated using the paired t test (Table 3) . Body mass index decreased significantly (P ϭ .014), as did weight circumference (P Ͻ .001), among the 33 subjects with anthropometric measures completed at both time points. No significant change occurred in systolic blood pressure, but diastolic blood pressure decreased significantly (P ϭ .031). Sleep quality score (P ϭ .016) also improved, with a trend toward decreased fatigue (P ϭ .096). Total physical activity increased significantly by 136 minutes/week, and there was a trend toward an increase in moderate and vigorous activity to 84 minutes/week. Confidence to achieve improved physical activity, but not diet, improved significantly (Table 3) . Changes in diet were small. Mean intake of sugary beverages at baseline was low, and this decreased by about half after 12 weeks. Intakes of fruits, vegetables, and beans, however, were not significantly increased for total intake (shown in Table 3 ), nor for individual items (data not shown). The largest increase was in the consumption of dark green vegetables, which increased from 1.05 to 1.41 servings/day (P ϭ .09). The outcomes in subgroups defined by whether diet or physical activity was a health coaching goal (data not shown) were similar to that of the total study group, likely because the majority of subjects chose to work on both diet and physical activity goals.
Study Evaluations by Clinic Staff and Study Subjects
Questionnaires were completed by 11 physicians and physician extenders ( Table 4 ). The majority indicated that recruiting patients for the study was easy, that it did not impede patient flow, and that they liked having health coaching available. Many providers (45%) indicated that remembering to refer to the study was difficult. Only a minority thought that health coaching should be done by staff other than MAs.
The 9 MAs who completed study evaluation questionnaires also showed an overall positive impression of having health coaching in the clinic and felt that it did not impede patient flow (Table 5) . Half thought that patients received useful information from health coaching. The majority of MAs felt that other staff would be more appropriate as health coaches, and only one third of MAs indicated that they would enjoy being health a coach. Data are mean (standard deviation) for 33 subjects who completed measures at both baseline and 12 weeks. The data include all subjects, regardless of coaching goal. Of the 33 subjects with completed 12-week data, 32 subjects received coaching that included a physical activity goal, 26 subjects with a diet goal, and 7 subjects with a better sleep goal. *P values for differences over time are from paired t tests for subjects who completed 12 weeks of health coaching. A total of 33 subjects had paired anthropometric measures, and 32 subjects had paired questionnaire data. Physical activity, diet, and sleep were assessed using the methods described in Table 2 . † Stress was assessed using the 10-item Perceived Stress Scale developed by Cohen et al. Study evaluations were completed by 34 of 40 subjects who completed 12 weeks of the study. The results were overwhelmingly positive, as shown in Table 6 . Subjects indicated that they liked the changes in their life, made more changes than they could have on their own, and that they intend to maintain the behaviors. Of the free-text comments, 18 subjects wanted an enhanced program with a greater frequency of contacts, more written information, and/or more guidance on goal setting. All but one of the subjects either strongly agreed or mostly agreed that health coaching should be part of every family medicine clinic.
Discussion
This pilot study evaluated whether MAs with brief formal training could conduct a health coaching program aimed at improved nutrition, physical activity, and sleep for patients in a primary care practice. The coaching method focused on eliciting goal setting and creating implementation intentions using a form developed for this study ( Figure  1 ). In this way, subjects identified for themselves how to accomplish their own goals. Although the study was small and did not focus on weight loss, Recruiting for health coaching interfered with patient flow in our practice.
0
Patients thought it was helpful to have health coaching.
5
Patients gave good comments about the study.
Health coaching should be done by staff other than MAs.
6
It was a good thing to have health coaching available.
*The survey questions were answered using a 5-point Likerttype scale, with responses of do not agree, mostly disagree, neutral, mostly agree, or agree. MA, medical assistant. significant changes in body mass index and several other study measures were noted (Table 3) . Significant improvements also occurred in physical activity, intake of sugary beverages, and sleep quality. This was a pilot study, and assessments were not done before 12 weeks. In clinical practice, the duration of health coaching may be flexible, ranging from a one-time consultation to long-term followup, especially given that different patients may have different needs. This study did have better subject retention over 8 versus 12 weeks (Table 1) , indicating that a brief coaching intervention might be more realistic within an office setting. For effecting larger lifestyle changes, more intensive programs are more effective. 29 Given the limitations of what can be offered through primary care, we addressed this by providing referrals to community and medical resources, but few subjects were interested in programs that required payment.
Subjects who undertook health coaching were highly satisfied with the program (Table 6 ), but uptake and retention into the health coaching program from this large practice was modest (Table 1 ). This might have been improved if methods to refer to health coaching were streamlined and more integrated into clinic visits. Providers did indicate that remembering to refer patients was a barrier (Table 4) . Despite this, most providers indicated that it was beneficial to have health coaching available.
This study was accomplished by 2 MAs with degrees from community colleges and who were provided with minimal training in health coaching. Other MAs at this practice who filled out surveys were not interested in acting as health coaches (Table 5 ). This could stem from a lack of a relevant educational foundation and/or a lack of interest or skills in entering a coaching relationship with patients. The MAs conducting this study both had some prior training in nutrition. Conceivably, this type of health coaching could be conducted by any other clinical staff, such as social workers or nurses, who have the interpersonal skills to work with patients one-on-one-and an interest in doing so. In addition, instead of having designated times for health coaching, better integration with clinic duties might be viewed more favorably.
Conclusions
Health coaching could prove to be a cost-effective method for improving the health of patient populations, and it could reduce physician time spent counseling patients. The results indicate that both providers and patients were highly satisfied with having health coaching available in the practice. Although not all patients are interested in health coaching, for the subset of patients who are interested, this could be one method to start addressing the overall health of the practice population.
